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• Condenser is a novel computational tool for aggregating and merging quanti-
tative xml outputs from the Matrixscience Distiller work package into a com-
mon format ready for subsequent bioinformatics' investigations.  
• Condenser allows the quantitative information extracted from the individual 
sample files using Mascot Distiller into an SQL database. This allows peptides 
of the same protein accession number in separate samples to be aggregated 
to a condensed protein list with accurate protein quantifications.   
Matrix science’s Distiller handles most known MS quantization methods and vendor data 
formats in terms of relative quantitation of analytes in one sample compared to another.  
To adapt Distillers open-ended quantitative workflow to support shotgun proteomic experi-
ments (e.g. GeLC-MS/MS or MudPIT) we have developed a freely available SQL loader ap-
plication that parses Distiller XML files into a local SQL database. We have established an 
optimized query for aggregating sequential analyses into a single list of relative or absolute 
protein abundances complete with integrative statistical testing. 
 
The Distiller XML files are parsed by Condenser into a user-specified SQL database. Indi-
vidual databases can be created for projects, replicates, etc. or general databases can be 
created and sub-queried using limiting statements. Condenser uses queries to perform the 
aggregation, filtration and normalisation of the data and finally generate a list of proteins 
with appropriate test statistics allowing the user to gauge the significance of the observed 
changes in protein abundances.  
 
 
 
 
 
 
 
 
 
 
 
Because of the nature of the resulting ratios all statistical calculations are performed in log
-space to ensure that the peptide ratios are normally distributed; a demand for using most 
standard test statistics.  
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Isotopic mass tag methods have allowed mass spectrometry-based proteomics to over-
come problems with variable analyte ionization efficiency and turn quantitative. The na-
ture of quantitative information in mass spectra generally require a detailed evaluation of 
profile spectra and chromatograms not necessary for database search algorithms that es-
sentially just require peak lists with m/z values and intensities. The development of such 
tools has been slow and fragmented, with most tools aimed at specific workflows or re-
stricted to certain instrument vendor platforms. 
Subsequently, large parts of the community have had limited access to robust computa-
tional and statistical tools for quantitative experiments. Matrix Science’s Mascot Distiller 
support multiple labelling approaches and data formats, while being user friendly, how-
ever, an unfortunate drawback of Distiller is the lack of sufficient multidimensional experi-
ment support. Condenser appends this functionality to the Distiller workflow, allowing 
proteins and peptides originating from sequential MS analyses (gel bands, SCX fractions 
etc.) to be aggregated into combined lists, with statistical evaluations and re-calculation 
of protein abundance ratios. Loading data into a local database, Condenser processes the 
data using tailored queries, which allows significant freedom in generating output tables 
compatible with downstream applications such as repositories, pathway analyses or Gene 
Ontology annotation tools. However, the solution presented here requires access to a 
workstation with Mascot Distiller 
Key functions of Condenser 
Plots showing the effect of data filtering steps 
applied to peptide ratios before being condensed 
into a list of relative protein abundance. A) 
shows raw data before filtering is applied, B) 
shows data filtered using a mascot peptide score 
cutoff of 35. C) shows the same data where only 
peptide spectra with quantification features ac-
counting for more than 70% of the peak area are 
included and where the correlation with the theo-
retical fitted peak envelope is more than 0.9. D) 
shows the same as C), but with the inclusion of a 
threshold of 0.3 for the standard error of ratio 
determination for each peptide.  
TCONCLUSION. 
• The SQL-based proteome data handling platform that we here present, solves the lack of multisample sta-
tistical analysis support in Matrixscience Mascot server and Distiller workpackage. 
• Our solution presented here do require access to a workstation with Matrixscience Distiller v. 2.3 or 2.4 
Raw data xml-files from Distiller are 
imported, combined and re-filtered 
based on user defined thresholds for 
the spectral quality values known 
from Distiller (A). The user has sev-
eral options for choosing appropriate 
processing of the combined peptide 
list, including inclusion/exclusion of 
shared peptides (B), global normaliza-
tion (C), outlier removal (D) and 
choice of significance threshold for t-
test statistical calculations (E). In ad-
dition, the user can choose to apply a 
High-Low-Pass Filter (F) to correct for 
Distillers tendency to discard stable 
isotope labeled peptide doublets when 
differences in relative abundance ex-
ceed a certain magnitude. 
The processed data can be exported in a single step into a tabulated 
Excel format for easy visualization and data mining.  
• Ratio vs. Intensity plots can visualize data distribution 
• p-value vs. ratio plots can visualize significance at each ratio 
• Density plots can visualize protein distribution  
Windows 32 and 64 bit GUI 
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The effect of method used for out-
lier removal and the effect of the 
stringency chosen by the user. A) 
Histograms of the peptide standard 
errors with decreasing stringency of 
outlier removal are shown. B) The 
effect of stringent outlier removal 
can be seen as a decreasing num-
ber of peptides available for each 
protein quantization. C) Example of 
peptide outlier removal effect on a 
selection of ten proteins is shown.  
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How did the data get from A to B? Condenser shows the data tables for 
each step in the user defined processing from the raw data in the im-
ported Distiller xmls to the final spreadsheet-ready protein table.  
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Project databases can be backed 
up, restored and shared be-
tween collaborators using the 
database maintenance options. 
The user can create a project specific exclusion list to define ex-
perimental protein contaminants for subsequent omission.  
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